Micro-particles
convert near infrared light to visible light with high efficiency by up-conversion reaction were used. By injecting lanthanide microparticles into the brain and irradiating near infrared light from outside the body, visible light was emitted in the deep tissue. We manipulated the nerve activity by that light and showed that it is possible to control behavior of individual animals.
○ It was possible to manipulate for 8 weeks after the injection of the lanthanide microparticles, and it was shown that the usual behavioral experiment can be sufficiently performed by one injection.
Summary
The 
Research Results
Lanthanide microparticles (LMP, upper figure) that convert near-infrared light to visible light (red, blue, green) by up-conversion reaction were used. A channel rhodopsin mutant C1V1, which activates nerve activity by green light, was expressed in the striatal neurons, which is a brain region involved in motor control, and a lanthanide particle emitting green light was injected in a very small amount into the same region. By illuminating near-infrared light from the outside of the body of the mouse, green up-conversion luminescence was emitted from the lanthanide microparticles in the brain, and the striatal nerve cells were activated. As a result, the spontaneous behavior of mice increased. In addition, anion channel rhodopsin (ACR1), a molecule that suppresses nerve activity by green light, was expressed in the striatal nerve and suppression of neuronal activity was performed, and coordinated movement of mice were suppressed. From these results, neural activity manipulation became possible without inserting fiber optics (below figure). Since behavior control was possible for 8 weeks from the injection of lanthanide microparticles, it was confirmed that the study of neural circuit function can be performed for a long time. 
